Drug promiscuity: Exploring the polypharmacology potential of 1, 3, 6-trisubstituted 1, 4-diazepane-7-ones as an inhibitor of the 'god father' of immune checkpoint.
High production cost, instability, low tumor penetration are some of the shortcomings that have characterized and undermined the use of antibodies as a target for Cytotoxic T-lymphocytes associated protein 4 (CTLA-4). Design and discovery of small molecule inhibitors have therefore become a sine qua non in targeting immune proteins implicated in immune disorders. In this study, we utilized a drug repositioning approach to explore the characteristic feature of unrelated proteins to have similar binding sites and the promiscuity of drugs to repurpose an existing drug to target CTLA-4. CTLA-4 and Kallikrein-7 were found to have similar binding sites, we therefore used 1, 3, 6-trisubstituted 1, 4-diazepane-7-ones (TDSO) which is an inhibitor of Kallikrein-7 as our lead compound. High throughput screening using TDSO as a lead compound resulted in 9 hits with ZINC04515726 and ZINC08985213 having the highest binding score. We went ahead to investigate the interaction of these compounds with CTLA-4 by conducting a molecular dynamic simulation. Molecular Mechanics/Poisson-Boltzmann Surface Area (MM/PBSA) estimations revealed that TDSO had the highest binding energy value of -28.51Kcal/mol, with ZINC04515726 and ZINC08985213 having -23.76Kcal/mol and -21.03Kcal/mol respectively. The per-residue decomposition highlighted Tyr24, Ala25, Gly28, Ala30, Tyr53 and Asn72 as having significantly high electrostatic energy contributions and the main contributing residues to the binding of TDSO, ZINC04515726 and ZINC08985213 to Cytotoxic T lymphocytes CTLA-4. Summarily, from the results gathered, we proposed that TDSO can be an effective immune check point small molecule inhibitor against the suppression of T-cell activation, proliferation, and tumor cell eradication.